characterized by minimal state provision of welfare, modest and restricted social transfers and a heavy reliance on the private sector. conservative regimes, including germany, France and Austria, are distinguished by status differentiating welfare benefits and a high role for the third sector in provision. The Social Democratic regimes found in the Scandinavian countries are characterized by universalism, whereby the state has promoted social equality through comparatively generous social transfers and a commitment to full employment and income protection [6] . countries such as Italy, greece, Portugal and Spain, form a fourth 'Southern' regime which is characterized by a fragmented system of welfare provision and a strong emphasis placed on the family. The differing social protection levels provided by these regimes have to a greater or lesser extent mediated the impact of the social determinants of health -reducing the effects of individual market position on health [3] . Variations in how the welfare state is administered has been attributed to important differences in health outcomes [7] : countries characterized by universalistic policies (such as Sweden), have been found to have higher life expectancy, lower mortality rates across all socio-economic groups, and lower infant mortality rates [8] [9] [10] [11] . However, comparative research examining how differences in the magnitude of health inequalities vary by welfare state has not found consistent evidence of lower health inequalities in the more extensive welfare states -this observation has been termed the nordic public health puzzle [7, 11] .
It has since been suggested that focusing on specific policy areas and social determinants, rather than welfare state regimes as a whole, will enable a deeper understanding of how particular national policies impact on health inequalities [12] , as even within countries with similar welfare principles, policies will not necessarily be organized in the same way or even homogeneously across different policy sectors (for example, the UK is in principle more social democratic in terms of healthcare services but liberal in terms of social protection) [13, 14] . The aim of this review of systematic reviews (also called an umbrella review) is therefore to identify and synthesize the recent systematic review level evidence base of the effects of social protection policies on health inequalities in Europe by identifying the impact of specific social protection interventions on health inequalities [11] . Social protection policies include income maintenance and poverty relief (e.g. cash transfers paid on the grounds of sickness or disability, unemployment, old age, or to specific groups such as lone parents) as well as active labour market policies (ALmPs) [1] (such as welfare to work policies for people with a disability or chronic illness, the unemployed, lone parents as well as workfare [15] ) and family policies (such as parental leave or child support benefits). The review will therefore help to establish what effects, if any, specific welfare state policies have on health inequalities and, most importantly, identify potentially effective interventions that could be implemented to reduce health inequalities across European countries.
Bambra and colleagues [2] undertook one of the first reviews of this kind examining evidence from systematic reviews of the health effects of policies based on the wider social determinants of healthincluding social protection policies. Their review (which conducted searches up to April 2007), identified only a small systematic review evidence base that examined the effects of policies based on the social determinants of health in reducing health inequalities. In terms of social protection policies (income maintenance and poverty relief; ALmPs and family policies), just three reviews were identified which is insufficient to make any firm conclusions. However, there has been an increasing focus on the effects of social protection on health inequalities in light of the financial crisis and austerity over the last 10 years [16] , so our new review is timely.
Methods

Design
Overviews of systematic reviews are a well-established methodology in public health research [2, [17] [18] [19] [20] . They build on the strengths of individual reviews and add scale by integrating the findings of multiple reviews together [21] . The aim of the review was to understand the effects of welfare state social protection policies on health inequalities amongst children and adults in high-income and EU-28 member countries. The review is registered with PrOSPErO, the International Prospective register of Systematic reviews (registration number: crD42017080698). A completed PrISmA checklist is also included in Supplemental material Appendix S1).
Inclusion criteria
Following standard evidence synthesis approaches, the inclusion criteria for the review were determined a priori in terms of PIcOS (Population, Intervention, comparison, Outcome and Study) design [22] :
• Population: children and adults (all ages) in any high-income country (defined as OEcD members and additional EU-28 members not OEcD members). 1 The population was kept purposively broad to allow the widest range of literature to be identified. Searches were tailored to the specific host site (full search strategies are shown in Supplemental material Appendix S2). To complement searches, citation follow up from the bibliographies and reference lists of all included articles was conducted. no language restrictions were applied. Searches were limited to peer-reviewed publications only. Authors were contacted to obtain any relevant information that was missing. If reviews did not have sufficient data, they were excluded from further analysis.
Screening and data extraction
The initial screening of titles and abstracts using Endnote was conducted by three reviewers (FHB, KT, Vm) with a random sample of at least 10% (in keeping with previous successful reviews [25, 26] ) checked by all reviewers to ensure agreement; agreement between the reviewers was 98%. Full text screening was conducted in duplicate by three reviewers (KT and FHB/Vm) and discrepancies were resolved through discussion, including the project lead (cB) if necessary. The methods and main findings were extracted using a bespoke data extraction form (detailed in Supplemental material Appendix S3). Data extraction was conducted by KT and checked in full by FHB. Any discrepancies on selection and extraction were resolved through discussion between the lead reviewers (KT and FHB) and the project lead (cB).
Quality appraisal and data synthesis
The quality of each review was determined using the updated version of the Assessment of multiple Systematic reviews: AmSTAr 2 [27] , which was included as part of the data extraction form. The AmSTAr 2 enables appraisal of systematic reviews of randomized and non-randomized studies and asks questions on: a priori design; duplicate study selection and data extraction; literature search details; status of publications included; included and excluded study reference lists; characteristics of included studies; risk of bias assessment of included studies; methods of combining findings; assessment of publication bias and conflict of interest. The overall rating, or confidence in the results, of a review is determined by identifying weaknesses in critical domains [27] .
Data extraction only utilized the information from the systematic review (and any relevant Supplemental material); we did not extract data from the original primary studies. The systematic reviews were narratively synthesized by summarizing findings from each review based on relevant primary studies. Effect sizes from meta-analyses were considered when interpreting findings, along with narrative summaries. In the results and discussion sections that follows, primary studies refers to empirical research studies evaluating the impact of a particular intervention. We typically use systematic review (or simply review) to highlight the conclusions of a particular systematic review, that often summarize the evidence of primary studies for a particular domain/intervention.
results
A total of 10,149 citations were retrieved from the nine databases searched and downloaded to Endnote. Deduplication using Endnote resulted in 6041 unique citations, of which 94 papers were assessed for eligibility. Figure 1 details the process of inclusion and exclusion of studies from the review and the reasons for exclusion at the full paper stage (n = 88) are available in Supplemental material Appendix S4. In total, six systematic reviews were included in our review, reporting 50 unique primary studies. Due to the nature of social protection policy interventions, all of the interventions included in this umbrella review followed a 'targeted' approach to reducing health inequalities (providing assistance to at-risk groups only), rather than universal interventions that may show differential effects by socioeconomic position [28] . In terms of the types of interventions, two related to income maintenance and poverty relief [29, 30] and four concerned ALmPs [31] [32] [33] [34] . no relevant equality reviews were located for family policies. Studies were located in the USA, canada, Australia, new zealand, Japan and a number of European countries (including the UK). The earliest review was published in 2011 and the latest in 2017. Using the AmSTAr2 tool, no reviews were rated as high in overall confidence in the results of the review. The cochrane reviews of gibson et al. [34] , Lucas et al. [32] and Pega et al. [29] scored best with low to moderate scores. The remaining reviews were scored as critically low as all had more than one critical flaw, mainly the lack of a registered protocol, no listing and justification of excluded studies, and no consideration of quality or risk of bias of the primary studies when interpreting results (Supplemental material Appendix S5). The reviews are narratively synthesized below by intervention type. The results are summarized in Tables I  and II .
Income maintenance and poverty relief
These policies refer to cash transfers or in work support (e.g. tax credits) paid on the grounds of sickness or disability, unemployment, old age, or to specific groups such as lone parents. Two reviews [29, 30] of the health inequality effects of income maintenance and poverty relief were included and the results are summarized below and in Table I .
Pega et al. [29] conducted a review investigating the role of in-work tax credits for families. The authors found five relevant studies which were synthesized narratively. All studies were conducted in the USA and examined the role of in-work tax credits; specially the health impact of Earned Income Tax credit -a refundable tax credit for low-to moderate-income working individuals and couples, particularly those with children. The review found no evidence for a health effect of in-work tax credit for families (except for mixed evidence for tobacco smoking), but authors concluded that the evidence found was small and methodologically limited with a high risk of bias. The review scored low using AmSTAr 2 as the risk of bias assessment used did not cover all recommended domains (Supplemental material Appendix S5).
The realist systematic review by O'campo et al. [30] investigated the impact of unemployment insurance on poverty and health. Four relevant primary studies were included in the review, conducted in a number of European countries, Japan and the USA. They all investigated the role of unemployment benefit generosity on health. Improvements in mood disorders and wellbeing were strongly linked to unemployment generosity thought to be attributed to lower financial strain. One of the studies, however, concluded that while unemployment generosity provides some degree of financial replacement, it does not buffer against the loss of status, self-confidence and security that comes from job loss. The confidence in the findings of the review are rated as critically low, with four of the applicable five critical domains not being met (Supplemental material Appendix S5). 
ALMPs
ALmPs [1] include welfare to work policies for people out of the labour market -those with a disability or chronic illness, the unemployed, lone parentsand includes workfare. Four reviews of the health inequality effects of ALmPs were included [31] [32] [33] [34] and the results are summarized below and in Table II. clayton et al. [31] conducted a review investigating return to work initiatives for people with a disability or long-term health condition in the UK. Five primary studies had relevant health outcomes and each intervention examined the effects of individualized support such as work-focused interviews, assistance with benefit claims, advice on in-work benefits, and employment training and advice. Only one of the studies found any significant changes in health: a small reduction (-2.9%) in the proportion of participants on the 'Pathways to Work' programme was noted after 10 months but not after 18 months [31] . The other studies -both quantitative and qualitative -found no health impacts of the interventions. The overall confidence in the results of this review is considered critically low based on AmSTAr 2, as more than one critical flaw was identified (see Supplemental material Appendix S5), including the lack of consideration of the quality or risk of bias of the primary studies in the interpretation of results.
The review by Lucas et al. [32] set out to assess the effects of financial and ALmP interventions for families on child health and psychosocial outcomes. nine primary studies conducted in the USA and canada were identified, the majority of which assessed the role of welfare reforms which combined cash incentives (e.g. negative taxation, income supplements) with work support or requirement to work (ALmPs) along with other changes to provision of welfare payments. metaanalyses showed no overall effects on child health, measures of child mental health, or emotional state. There was tentative evidence that sanctions and work requirements in the interventions imposed additional stresses on families and had the potential to increase family breakdown and child abuse. The overall confidence in the results of this review is considered moderate based on AmSTAr 2 as it contained no critical flaws but some non-critical ones (Supplemental material Appendix S5). The review authors suggested that conclusions were limited by the fact that most of the interventions had only small effects on total household income (typically less than USD$50 per month).
The review of qualitative studies by campbell et al. [33] examined the health and wellbeing effects of mandated welfare to work programmes on lone parents. A total of 16 studies, conducted in the USA, canada, Australia, new zealand and the UK, were included. Participation in welfare to work was associated with increased stress, fatigue and depression. Welfare to work appeared to influence health through reduced control over the nature of employment and care of children. Access to social support allowed some lone parents to manage the conflict associated with employment, and to increase control over their circumstances, with potentially beneficial health impacts. The overall confidence in the results of this review is considered critically low based on AmSTAr 2, as more than one critical flaw was identified (see Table I . Summary of systematic reviews exploring the effects of income maintenance and poverty relief policies. [34] conducted a review of quantitative studies investigating the role of welfare to work in improving lone parent and child health outcomes. The review which identified 12 studies, from the USA, canada and the UK, performed a series of meta-analyses of maternal and child health from studies covering different follow-up periods. Overall the review suggested that welfare to work does not have important effects on health. The authors suggest that it is possible that effects on health were small because there was not much change in employment or income. The overall confidence in the results of this review is considered critically moderate with some weaknesses but no critical flaws (see Supplemental material Appendix S5).
Discussion
Effects of social protection policies on health inequalities
Six systematic reviews were included in this umbrella review, comprising 50 unique primary studies. This work updates the review by Bambra and colleagues [2] who identified three studies, which related to social protection policies. Findings from the original review were mixed: one review [35] examined an income maintenance and poverty relief policy and found that welfare rights advice services had shortterm improvements on mental health outcomes amongst older people. The remaining two studies examined ALmPs [36, 37] and the findings with regards to health were inconclusive.
Our updated analysis has found an additional six reviews, but the evidence is still mixed and inconclusive. We found no studies of family policies (such as parental leave or child care) -something which is a significant evidence gap given the increasing awareness of the potential importance of such interventions for health and health equity [38, 39] . The two reviews examining income maintenance and poverty relief policies [29, 30] found financial support for poor families had no significant effects on child health but a strong relationship between unemployment generosity and improved mental health as a result of unemployment insurance. In terms of ALmPs, the four reviews included here [31] [32] [33] [34] suggest no long-term effects on health or negative health effects: one review found only small and short-term health effects of return to work initiatives for people with a disability or long-term condition [31] ; a quantitative review (and meta-analysis) of interventions for families found no effects on child health [32] ; a qualitative review found adverse health effects (increased stress, fatigue and depression) on lone parents [33] ; whilst a quantitative review (including meta-analysis) concluded that programmes for lone parents do not have important health effects [34] . Some review authors commented that the lack of any health effect of ALmPs may have been due to the fact that the increases in income that the programmes provided were only very small [32, 34] -this is potentially also supported by the benefit generosity review which found that larger benefit payments led to better health outcomes [30] .
A key issue that is not clear from the current review evidence base is the different mechanisms through which different aspects of social protection can impact on health and health inequalities. Income maintenance and poverty relief policies would be expected to have different health effects than ALmPs. Drawing on the material theory of health inequalities, it would be hypothesized that income maintenance and poverty relief policies would positively impact on the health of the most vulnerable (those experiencing low or no income due to sickness or disability, unemployment, old age, or lone parents) -or at least prevent deterioration of their health -by increasing their income [40] . This in turn would reduce -or at least prevent any increase in -health inequalities. However, there are clear caveats to this as it has also been demonstrated., both epidemiologically and in terms of the O'campo et al. [30] systematic review included here, that benefit generosity matters in terms of the health protection effects of income maintenance and poverty relief policies. Welfare systems that provide only minimal levels of social welfare that mean that recipients still remain in poverty (such as in the Anglo-sphere countries of the USA, canada, Australia, new zealand and the UK) do not protect the health of recipients to the same extent as those that provide more generous levels of income support (e.g. in the nordic countries) [8] . Future research should examine how changes in benefit generosity impact on the health of the most vulnerable in different welfare contexts.
In terms of ALmPs then, the underpinning mechanisms in terms of health protection or improvement would be based around more psychosocial theories of health inequalities [40] . Here it will be theorized that by being supported to be trained and supported back into the labour market, participants would feel more valued, less stigmatized and be more optimistic and feel more in control about their future [34] . This in turn would be expected to have positive knock-on effects on health, particularly in terms of mental health and well-being indicators. Further, in material theory terms, if participation in an ALmP led to increased income then further improvements in health would also be anticipated [34] . Again though, clearly the design and implementation of ALmPs matter in terms of the potential health effects. ALmPs that are compulsory, coercive, involve sanctions, or are stigmatized, will be expected to have less positive health impacts than those which are voluntary and less coercive or are accompanied by more generous welfare benefits [34] . The reviews examined here though cannot be used to test these potential mechanisms because they all relate to interventions conducted in the Anglosphere (the USA, canada, Australia, new zealand and the UK) where ALmPs are at the more coercive end of the scale. Future research therefore needs to ensure that different types of ALmP interventions are examined comparatively.
Although the systematic review evidence base on the effects of social protection policy interventions still remains small, our work advances the comparative public health research literature -which has been dominated by descriptive studies of the general association between welfare state types and health inequalities -by examining evaluations of actual interventions in a specific welfare state policy domain. In a context of economic crisis that has affected Europe, the capacity of social protection systems to avoid or contain impoverishment of the population in economically adverse situations that are not usually short-time stages is largely unknown. Political decisions in this area do not have the possibility of being based on the evidence given the scarcity of knowledge and evaluation. On the other hand, there is no knowledge about family policies (such as parental leave or child care) although it is known that the child population is a priority population for international and national development policies and that it has become impoverished. For example, it is estimated that 26.9% of children in the EU-28 were at risk of poverty or social exclusion [41] . It is essential, therefore, that further research focuses on family policies and how more generally income maintenance and ALmPs can affect the outcomes of children in the short and long term.
Strengths and limitations
The review has many strengths, using an established methodology, following a strict protocol, building on previous work and undertaking a detailed and comprehensive international literature search for qualitative and quantitative reviews, as well as conducting quality appraisal using a validated tool, AmSTAr 2. However, there are also several limitations to our umbrella review as a result of the nature of the evidence base. A major limitation of the included reviews was their design, as three had critical flaws and even the three cochrane reviews had non-critical flaws. Future reviews should more consistently and transparently describe their methodologies using a standardized approach, such as PrISmA [42] . A lack of appropriate risk of bias assessment of the primary studies was identified across most of the included reviews and therefore, the quality of the primary studies is generally unknown. Where this was assessed, primary studies were commonly found to have a high risk of bias. Further, the small size of the evidence base and the lack of reviews of family policies is another limitation in terms of drawing strong conclusions [43] . All studies measured health inequalities in terms of the health of the most vulnerable (rather than on the social gradient in health [40] ). many of the primary studies were conducted in the USA or other liberal welfare state regime countries, the UK, Ireland, canada and Australia, so we acknowledge that interventions may work differently in other welfare contexts as noted above. Another limitation, common to all umbrella reviews is that we have only synthesized the results of systematic reviews and the relevant primary studies included within them. It is very likely that additional primary evaluations have been conducted either after the systematic reviews have been completed, or perhaps they did not fit the criteria for inclusion in the systematic reviews. Furthermore, it is possible that there is publication bias (that negative results are less likely to be published) with regards to the primary studies. Positive intervention effects in primary studies are compounded in systematic reviews and umbrella reviews as the primary study evidence base may be skewed. This umbrella review is therefore a synthesis of the results of systematic reviews not a synthesis of all primary evaluations of such interventions. It however represents the best available review-level evidence currently available.
conclusions
Understanding the role of the welfare state in the social patterning of health is a longstanding theme within comparative public health research. However, the majority of work has examined general associations between welfare state types and health inequalities. There has been very little research examining the effects of specific welfare state policies on health inequalities. This review of existing systematic reviews has sought to fill this gap by identifying the effects of specific social protection policy interventions on health inequalities. The systematic review evidence base, although it has grown over the last decade, remains sparse and of low quality. We found evidence of beneficial (mental) health effects for more generous unemployment benefits but no long-term health effects or negative health effects for ALmPs. We found no reviews of family policies. Further work is required to explore the quality of the primary studies, improve the quality of the evidence syntheses, examine underpinning causal mechanisms and explore why effects are not maintained in the long term. contribution FHB, cB and KT led the drafting and revising of the manuscript with input from Vm, Jc, TE and Dgg. All authors read and approved the final manuscript. cB is the guarantor of the review.
conflict of interests
The authors declare that there are no conflict of interests.
Funding
This article is part of the HinEWS project -Health Inequalities in European Welfare States funded by the nOrFAcE (new Opportunities for research Funding Agency cooperation in Europe) Welfare State Futures programme (grant reference:462-14-110). For more details on nOrFAcE see www.norface.net/11. The funders were not involved in the study.
Supplemental material
Supplemental material for this article is available online.
note
